CanJPsychiatry 2013;58(11):640-645 Objective: To examine the impact of the Health Canada regulatory warnings regarding antidepressant (AD) prescribing on suicide rates in boys and girls under the age of 18 and aged 18 to 19 years in Canada between 2004 and 2009. We hypothesized that an increase in suicide rates would be specific to girls, reflecting higher AD prescribing rates in girls than boys.
• Unidentified factors are associated with decreases in suicide rates in boys (regulatory warnings do not seem to impact their rates) and identification of these factors may contribute to reducing the suicide risk in boys.
Limitations
• Trends in AD prescription or physician office visits for depression were not examined.
• Responses to the warnings may have varied across the provinces and territories.
• The nature and degree of media exposure to the regulatory warnings were not examined.
S uicide is the second leading cause of death in people aged 10 to 34 years in Canada 1 and represents almost one-quarter of all deaths in those aged 15 to 19. Suicide has its onset between childhood and adolescence and in most countries, rates are higher in boys than girls. 2 Despite methodological variations, suicide rates showed an upward trend in boys between the 1970s and the 1990s, with declines thereafter in many countries (for example, Canada, 3, 4 the United States, 5 England and Wales, [6] [7] [8] and Finland). 9 Changes in suicide rates for girls have been less consistent; however, some countries have reported an increase in recent years. 9 In Canada from 1980 to 2008, suicide rates declined in boys aged 15 to 19 years (from 19.0 to 12.1 per 100 000) but increased in girls aged 10 to 14 years (from 0.6 to 0.9 per 100 000) and in girls aged 15 to 19 years (from 3.7 to 6.2 per 100 000 in the latter). 1 Studies 10, 11 have also focused on the unintended consequences of the widespread regulatory warnings against prescribing antidepressants (ADs) (beginning in 2004 in Canada), in people under the age of 18 years. In Manitoba, people under the age of 18 (in contrast to those aged 19 to 24) experienced a 25% increase in suicide rates (from 4 per 100 000 in fiscal years 1995/96 to 2002/03 to 15 per 100 000 in fiscal years 2004/05 and 2005/06) along with decreased rates of AD prescriptions and office-based physician visits for depression. 11 Similarly, suicide rates in children and youth rose after the warnings by 49% and 14% in the Netherlands and the United States, respectively, along with decreased AD prescription rates. 12 Other US studies 5,13 also demonstrated the increase in suicides after the warnings occurred for boys and girls.
Still, such patterns have not been observed in all countries 14 or may be specific to girls. 15 Although Canada-wide rates (aged 10 to 19 years) were examined up to 2004, along with rates in other countries, the Canadian results were considered mixed as the postregulatory rates were lower than expected in males but higher in females. 15 Thus we examine the impact of the regulatory warnings on suicide rates in boys and girls under the age of 18 and ages 18 to 19 years in Canada in and beyond 2004 to 2009. For comparison purposes, 11, 15 we examine the 2004 to 2006 period, but also the 2004 to 2009 period to determine whether there may have been longer-lasting effects. We hypothesize that higher rates are specific to girls, reflecting higher AD prescribing rates in girls than boys. 15 AD prescription rates rose in people under the age of 18 by 80% and 75% in Manitoba and British Columbia, respectively, between 1987 and 2003. By 2003, these rates were highest in girls and among youth aged 15 to 18 years. 16 In adults, improvements in the treatment of depression in primary care settings have been associated with reductions in suicide rates in those same regions, but largely in women. 17, 18 
Method
We accessed Statistics Canada mortality data from the Public Health Agency of Canada and coded suicide deaths, as described elsewhere. 1 Population-based denominator data were obtained from Statistics Canada census data for each study year by age groups (10 to 14, 15 to 17, and 18 to 19 years) and by sex. We defined the preregulatory warning period as January 1, 1995, to December 31, 2003. We defined the postregulatory warning period as either January 1, 2004, to December 31, 2006 11 or January 1, 2004, to December 31, 2009. The term sex is used with the caveat that suicide has social and biological determinants and dichotomous measures are limited. 19 We graphed crude and 5-year moving averaged (central) rates of suicide over time by sex. Then we tested the difference between the rates before and after the regulatory warning periods (either to 2006 or to 2009) under the age of 18 and aged 18 to 19 years, in boys and girls. For comparison with prior studies, 11, 15 we estimated rate ratios (and 95% confidence intervals) fitting either Poisson or negative binomial models. Analyses were stratified by age and sex groups to minimize potential correlations between age and sex clusters over the 12-(1995 to 2006) or 15-year (1995 to 2009) periods studied.
Conclusions : Nous n'avons pas observé de taux de suicide accrus après les mises en garde réglementaires contre les AD chez les filles ou les garçons de moins de 18 ans ou de 18 à 19 ans dans les taux pancanadiens. Cependant, cela n'élimine pas la possibilité qu'un tel effet se soit produit dans certaines administrations chez les filles et (ou) que les mises en garde réglementaires aient nui à la tendance à la baisse des taux de suicide. Les facteurs influençant la tendance à la baisse chez les garçons méritent d'être davantage étudiés. Figure 1 graphs suicide rates from 1995 to 2009 in girls and boys. A visual inspection indicates that the crude rates are higher in boys than girls. Further, the crude rates suggest rates may have increased in girls (but not boys) after the regulatory warning period. However, when the trends are plotted using 5-year moving averages, such an increase is no longer apparent.
Results

Suicide Rates Over Time by Sex
Suicide Rates Before and After the Regulatory Warnings by Age and Sex
Under the Age of 18 Years Figure 2 shows suicide rates before and after the regulatory warnings for boys and girls under the age of 18. Among these girls, there was no statistically significant increase in suicide rates before and after the regulatory warnings in the analyses ending in either 2006 or 2009. However, among boys under the age of 18, rates declined after 2003 in both time periods to 2006 (24%; χ 2 = 1, df = 6.8, P = 0.009) and to 2009 (27%; χ 2 = 1, df = 16.8, P < 0.001). Figure 3 shows suicide rates before and after the regulatory warnings for boys and girls aged 18 to 19 years. Among older girls, there was also no difference in suicide rates before and after the warnings to 2006 or to 2009. As in younger boys, older boys also experienced a significant decrease in suicide rates after 2003 to 2006 (34%; χ 2 = 1, df =11.3, P < 0.001) and to 2009 (33%; χ 2 = 1, df = 19.7, P < 0.001).
Ages 18 to 19 Years
Discussion
Contrary to our hypothesis, we did not find a statistically significant increase in Canada-wide suicide rates in girls under the age of 18, or aged 18 to 19 years in response to the AD regulatory warnings. In (partial) support of our hypothesis, though, suicide rates in boys did not increase after the regulatory warnings. In fact, their rates declined after 2003, consistent with downward trends reported prior to the warnings.
Our study illustrates some of the difficulties encountered when interpreting youth suicide rates over time. We did not include an analysis of trends in office visits to physicians for depression or AD prescription rates as such nation-wide data are not readily available. Still, such data do not capture people who start and (or) stop taking an AD. However, nationwide data may obscure the picture. That is, it is possible that the regulatory effect varied between provinces and territories and when combined, dampened the effect in the Canada-wide rates. For example, significant effects may have been more readily detected in Manitoba, given elevated suicide rates in males and females, compared with Canada as a whole. 20 Also, stronger effects may have occurred in jurisdictions with greater exposure to the warnings, for example, through more intense media coverage. While speculative, an effect may have been stronger in young girls, newer to treatment. In a post hoc test, we found a 32% increase in suicide rates after the warning (to 2006) for girls aged 10 to 14 years, albeit this difference was not statistically significant (χ 2 = 1, df = 1.65, P = 0.20). Lastly, factors influencing declining suicide rates in boys (discussed below) may have also affected girls, but their effects offset by a response to the warnings.
A key finding is that any impact the warnings may have had on boys did not reverse the downward trend. It may be 
Rate per 100 000
Rate per 100 000 that the warnings had little effect in boys, given lower AD prescribing rates in boys than girls. 16 As noted, declining suicide rates in boys began prior to the warnings and were most apparent in deaths due to firearms, beginning in 1992, 1 possibly owing to the introduction of Bill C-17 in 1992 to 1994 concerning the safe storage of firearms. 21 Decreases in suicide rates by poisonings in boys and girls 1 may stem from changes in carbon monoxide emission standards linked to suicides by motor vehicle exhaust. 22 Given that alcohol misuse is a risk factor for suicide 23 and its consumption is more prevalent in young males, 24 declines in youth alcohol misuse 25 and consumption 24 have likely contributed to declining suicide rates in boys. Thus, although we did not find the hypothesized increase in suicide rates in girls, it may be that the trend toward decreasing suicide rates (in boys after the 1990s and the introduction of selective serotonin reuptake inhibitors) was mitigated by the regulatory warnings thereby maintaining girls' suicide rates.
In conclusion, we did not find increased rates of suicide after the AD regulatory warnings in boys or girls under the age of 18 or aged 18 to 19 years in Canada-wide rates. However, this does not rule out the possibility that such an effect occurred in some jurisdictions in girls and (or) the regulatory warnings prevented the trend toward declining suicide rates. If true, this is disheartening, given depression first onsets in youth, is higher in girls than boys, and can be effectively treated with psychotherapy and (or) ADs. 26 Factors influencing the downward trend observed in boys may also influence rates in girls and merit further attention.
